The Influence of Photoperiod and Melatonin on Reproductive Performance of Anestrous Ewes by Wolf, A. M. & Slyter, A. L.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Sheep Field Day Proceedings and
Research Reports, 1987 Animal Science Reports
1987
The Influence of Photoperiod and Melatonin on
Reproductive Performance of Anestrous Ewes
A. M. Wolf
South Dakota State University
A. L. Slyter
Follow this and additional works at: http://openprairie.sdstate.edu/sd_sheepday_1987
This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Sheep Field Day Proceedings and Research Reports, 1987 by
an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more
information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Wolf, A. M. and Slyter, A. L., "The Influence of Photoperiod and Melatonin on Reproductive Performance of Anestrous Ewes" (1987).
South Dakota Sheep Field Day Proceedings and Research Reports, 1987. Paper 2.
http://openprairie.sdstate.edu/sd_sheepday_1987/2
1�1g 
ti� 
SHEEP 
DAY 
THE Illl'LUDCE OF PROTOPEl.IOD ilD llELATORIB 
OR REPR.ODUCTIVE PERFOIUWICE OF AIIESTR.OUS EVES 
A. M. Wolf and A. L. Slyter 
Department of Animal and Range Sciences 
Agricultural Experiment Station 
Summary 
SHEEP 87-2 
The effect of altered photoperiod or melatonin, either fed or 
implanted, on reproductive performance of ewes was evaluated during the 
1985 and 1986 breeding seasons. Altered photoperiod (8 hr light:16 hr 
dark) resulted in an increased number of breeding marks recorded and a 
higher lambing rate. However, lambing date was earlier than controls only 
in trial 2. In trial 2, 91% of the melatonin-implanted ewes lambed 
compared to 74% of the controls, while, in trial 1, 94% of the ewes 
receiving melatonin in the feed lambed vs 66% of the controls. Melatonin 
in either the implanted or fed form appeared to have little effect on 
lambing date or number of lambs born in this study. 
(Key Words: Anestrous Ewe, Melatonin, Photoperiod, Reproductive 
Performance. ) 
Introduction 
Seasonal ferility has been known to exist for hundreds of years in the 
sheep industry. It hasn't been until lately that man has made an attempt 
to alter this unfertile period of the year. The ewe will normally produce 
the hormone "melatonin" in response to a dark photoperiod. As the year 
progresses into fall and the daily dark phase increases, one can see a 
similar increase in the ewe's serum melatonin level. It is this increased 
melatonin within the fall season that has been thought to signal the onset 
of estrus in the ewe. Feeding or implanting melatonin is an attempt to 
duplicate the increase in serum melatonin levels (normally seen in the 
fall) during the summer and thereby stimulate estrus earlier and extend the 
breeding season. If successful, a producer may use this as a method to 
more efficiently utilize labor and facilities by spreading out the normal 
breeding season. It may also be possible to take advantage of 
out-of-season lamb markets, increasing the value of those lambs produced. 
Trial 1 
Experimental Procedure 
Sixty-seven Finn-Targhee ewes 2 to 9 years of age were shorn, weighed, 
wormed, hooves trimmed and number paint branded prior to being randomly 
allotted to one of the following four treatments on June 3 ,  1985: (1) 
normal daylight (ND), (2) normal daylight and melatonin (ND+mel), 
Prepared for Sheep Day, June 11, 1987. 
4 
• 
• 
• 
• 
• 
• 
(3 ) altered light (8L:l6D) and (4) melatonin implants (RI)l. Intact 
semen-tested Hampshire rams were shorn, weighed and their hooves trimmed 
prior to being introduced to the ewes on June 3 .  Three rams were 
introduced to the ewes maintained in drylot (trt 1, 2 and 4), while two 
Hampshire rams were rotated in the 8L:l6D treatment so that one was present 
daily. 
Ewes within the normal daylight treatment which served as controls 
were maintained under natural daylight in drylot conditions. The normal 
daylight+melatonin ewes were also kept under natural daylight, although 
they were supplemented with 3 . 5  mg of melatonin per head per day. Those 
ewes exposed to altered light (8L:l6D) were placed in a controlled 
environment room located in the Animal Science Complex where the 
temperature was maintained at 74 F. Lights at the complex came on at 
1 p. m. and went off at 9 p. m. The melatonin-implanted ewes were kept under 
natural daylight with the ewes in the ND and ND+mel treatments. These ewes 
received implants throughout the study at a rate of one every 10 days 
starting June 11. 
Ewes were fed 4. 5 lb of a pelleted diet consisting of 74. 5% corn cobs, 
24. 5% sun-cured alfalfa and 1% molasses per head per day. The ewes also 
received . 25 lb of rolled corn in addition to the pellets. Rams received 
. 25 lb of corn in addition to the standard ewe diet. Free-choice trace 
mineralized salt was available for all treatments throughout the study. 
Ewes in the ND+mel treatment received 3 . 5  mg of melatonin dissolved in a 
70% ethanol solution which was added to the corn-molasses mixture. This 
corn-molasses mixture was fed at 3 :3 0  p. m. in an attempt to keep serum 
melatonin levels high for 16 consecutive hours. The rams were greased 
daily prior to feeding just cranial to the sheath. Marking grease color (a 
combination of branding paint and yellow grease) was changed every 17 days 
to facilitate the reading of marks. Breeding marks were recorded daily on 
a scale of good, fair, poor and rape. Rams and ewes were weighed every 28 
days and at the end of the trial. 
Ewes were bled once weekly at 7:3 0 p. m. by jugular venipuncture and 
serum samples frozen for future radioinnnunoassay (RIA) of progesterone and 
melatonin. The study was terminated on August 23 (day 83 ) when the 
Hampshire rams were removed followed by introduction of Columbia clean-up 
rams. 
Data recorded at lambing consisted of date and time of birth, number, 
sex, weight and sire of lambs born. 
Trial .f_ 
anestrous Targhee and Finn x Targhee ewes were randomly 
age and breed to one of the following four treatments 
2, 1986: (1) natural daylight (ND), (2) altered light 
melatonin implants (RI) or (4) natural daylight+melatonin 
Eighty-three 
assigned within 
beginning June 
(8L:16D), (3 ) 
(ND+mel). 
1
Regulin, Gene Link Australia • 
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Experimental procedures for trial 2 were similar to those for trial 1 
except ewes in trial 2 were allowed fence-line contact with rams until 
July 1, at which time intact semen-tested Hampshire rams were introduced. � 
The melatonin-implanted ewes in trial 2 received a single implant on 
June 2. These implants were designed to have an effective release time of 
40 days. Trial 2 was terminated on August 25 when the Hampshire rams were 
removed (a total of 60 days exposure to fertile rams) followed by 
introduction of Columbia clean-up rams. 
Trial 1 
Results 
There were no significant differences in initial weight, final weight 
or weight change between the normal daylight, normal daylight+melatonin, 
8L:l6D and the melatonin-implant treatments. Weight change throughout the 
study ranged from a 22-lb gain for the melatonin-implant ewes to a 16-lb 
gain for ewes with normal daylight+melatonin (table 1). 
When the interval from introduction of rams until first breeding mark 
was analyzed, no significant difference was observed (P>. 05) among the four 
treatments. Values ranged from 23 . 4  days for the 8L:l6D treatment to 26. 2 
days for the normal daylight+melatonin (table 2). However, significance 
was observed in the number of breeding marks recorded throughout the trial. 
The 8L:l6D treatment resulted in a significantly greater number of marks 
(3 . 56) than normal daylight (1. 4), normal daylight+melatonin (2. 0) and the 
melatonin-implant (2. 47) [table 2]. The increased number of breeding marks 
for ewes in the 8L:l6D treatment (normally interpreted as increased mating 
activity) may have been confounded by their environment. Because the 
8L:l6D ewes were housed in the Animal Science Complex allowing less square 
feet per head, the rams may have made a greater number of false matings 
than those under outside drylot conditions. 
Ewe fertility or percentage of ewes lambing per ewe exposed as a 
result of mating during the trial period was evaluated. No differences 
were observed among the four treatments (P>. 05). Results ranged from 66% 
of the normal daylight ewes lambing as a result of treatment to 94% of the 
normal daylight+melatonin (table 3 ). Mean lambing dates across the 
treatments were similar, but the normal daylight treatment resulted in a 
slightly earlier lamb�ng date of day 3 23 over the other three treatments. 
However, when subsequent lambing data resulting from exposure to the 
Columbia clean-up rams were included, the normal daylight ewes mean lambing 
date increased from day 3 23 (November 19) to day 3 50 (December 15), while 
the other three treatments remained fairly constant. A possible reason for 
this response in the normal daylight treatment may have been due to the 
fact a greater percentage of the normal daylight ewes appeared not to be 
anestrous at the initiation of the study. The number of lambs born per ewe 
lambing was not significantly different (P>. 05) among the four treatments 
(table 3 ). However, the 8L:l6D treatment showed a slight numeric advantage 
at 2. 08 lambs, which is consistent with prior research done at SDSU. 
Although treatment differences obtained in this trial were not 
statistically significant (P>. 05), results with melatonin and/or controlled 
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light t reatment s showed a slight numerical advant age in the percent age 
lambing and the overall earlier lambing dat e. 
Trial £ 
·Init ial weights (table 1) did not differ among treatments. A 
significant ly greater (P<. 05) final weight was observed in the 8L:l6D 
t reatment compared t o  the melat onin-implant group. Ewes showed a greater 
(P<. 05) weight gain (37. 4 lb) in the 8L:l6D treatment compared t o  ND, RI 
and ND+mel t reatment s (20. 2, 17. 7 and 22. 4 lb, respectively, table 2). 
Greater weight change in the 8L:l6D treatment may have been attributed to 
t he smaller number of ·square feet allowed per head as compared to that for 
ewes in drylot (t rt 1, 3 and 4) and the resulting lower maintenance 
requirement. 
No significant difference (P>. 05) was observed in the number of days 
from ram introduction until first breeding mark, which ranged from 14. 2 
days in the 8L:l6D treatment to 22. 2 days in the normal daylight treatment. 
The number of marks recorded were similar to those in trial 1, with the 
8L:l6D ewes having a significantly greater (P<. 05) number of marks (3. 20) 
than the normal daylight (1. 86), melatonin implant (1. 86) and normal 
daylight+melatonin ewes (2. 20) [table 2]. As st ated in trial 1, the 
increased number of breeding marks in the 8L:l6D treatment may have been 
confounded by the smaller area, allowing t he rams more opportunity to make 
false matings. 
Of the melatonin-implant group, 91% lambed as a result of conceiving 
during the trial period (table 3) compared to 79% of the 8L:l6D, 74% of the 
normal daylight and 65% of the normal daylight+melatonin ewes. Even with a 
25 percentage point range, these differences were not statistically 
significant (P>. 05) with the relatively small number of ewes per group. 
The mean lambing date including only those ewes bred during the trial 
period showed a significant (P<. 05) advantage for the 8L:l6D treatment with 
an average lambing day of 351 over the normal daylight+melatonin, melatonin 
implant and normal daylight ewes (363, 363 and 369 days, respectively, 
table 3). Results were similar when those ewes bred subsequent to 
treatment exposure were included, with the 8L:l6D treatment again having a 
significantly earlier (P<. 05) lambing date than the other three treatments. 
The 8L:l6D treatment resulted in a greater (P<. 05) number of lambs born per 
ewe lambing (2. 4) than the normal daylight+melatonin (1. 85), melatonin 
implant (1. 53) and normal daylight (1. 43) treatments. 
In trial 2, the altered daylight treatment of 8 hours light and 16 
hours dark was the most effective in improving reproductive performance. 
Increased number of breeding marks and lambs born combined with an earlier 
lambing date as seen in the 8L:l6D treatment offers a producer a means by 
which he may increase production • 
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TABLE 1. EFFECT OF TREATMENT ON EWE WEIGHT CHANGE (LB) 
• 
Initial Final 
Treatment No. weight weight Weight change 
Trial 1 ND 15 156 174 18. 0 
ND+mel 17 152 168 16. 0 
8L:16D 16 162 179 16. 5 
RI 17 162 184 22. 0 
Trial 2 ND 21 154. 5 174. sa 20. 2d 
SL: 16D 20 152. 1 189. 5a 3 7. 4C 
RI 22 156 . 5  174. 2h 11. 1d 
ND+mel 20 159. 6 182 . oab 22. 4d 
a, b Means with different superscripts within trial differ (P>. 05). 
TABLE 2. EFFECT OF TREATMENT ON AVERAGE DAYS 
TO FIRST MARK AND NO. OF MARKS 
First mark 
Tr.eatment No. Days No. of marks • 
Trial 1 ND 13 26. 8 1. 40C 
ND+mel 16 26. 2 2. oohc 
8L: 16D 15 23 . 4  3 . 56a 
RI 16 23 . 9  2. 47h 
Trial 2 ND 20 22. 2 1. 86h 
8L: 16D 20 14. 2 3 . 2oa 
RI 21 21. 8 1. 86b 
ND+mel 19 16. 9 2. 2oh 
a, b, c Means with different superscripts within trial differ (P>. 05). 
• 
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TABLE 3 .  EFFECT OF TREATMENT ON THE PERCENTAGE LAMBING, 
MEAN LAMBING DATE AND MEAN NUMBER OF LAMBS BORN 
Lambing Lambingl 
Treatment No. No. % date 
Trial 1 ND 15 10 66 3 23 
ND+ MEL 17 16 94 3 3 1  
8L: 16D 16 12 75 3 3 4  
RI 17 13 77 3 3 4  
Trial 2 ND 19 14 74 3 69b 
8L: 16D 19 15 79 3 51a 
RI 21 19 91 3 64b 
ND+MEL 20 13 65 3 63 b 
1, 2 Dates indicated by Gregorian calendar, January 1 = 1. 
3 Includes ewes bred subsequent to treatment exposure. 
a, b Means with different superscripts within trial offer P>. 05. 
No. 
153 
16 
12 
14 
18 
16 
20 
17 
• 
Lambing2 
date No. born 
3 50 1. 70 
3 3 1 1. 75 
3 3 4 2 . 08 
3 45 1. 85 
3 74b l . 43 d 
3 53 a 2. 40C 
3 65b i. 53 d 
3 7ob L85d 
